[Role of bivalent and monovalent cations in the functioning of myosin ATPase].
The effects of bivalent (Mg2+, Ca2+, Sr2+) and monovalent (K+, Na+, NH4+) cations on the ATPase activity of subfragment 1 of myosin (SI) with a decreased Mg2+ content (EDTA-SI) were studied. Mg2+ activate the EDTA-SI ATPase, but only in the absence of other activating cations. K+, NH4+, a2+ and Sr2+ have a much stronger activating effect on EDTA-SI ATPase than on Mg-SI (SI enriched with Mg2+) ATPase. Monovalent cations inhibit Mg2+-ATPase and Ca2+-ATPase of EDTA-SI, while K+ and NH4+ activate Sr2+-ATPase of EDTA-SI. Based on experimental results and literary data, a hypothesis on the participation of the cations in the functioning of myosin ATPase was postulated. This hypothesis entails the existence of two closely interconnected cation-binding sites in the vicinity of the myosin active center (one for bivalent and one for monovalent cations); the ATPase activity of myosin is at any moment dependent on the nature of cations present in these two sites. An attempt to explain the role of the cations in the accomplishment of the ATPase reaction by myosin was made.